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DETAILED ACTION 

Receipt is acknowledged of the Amendment filed 1 1-30-2005. 

Drawings 

The drawings were received on 11-30-2005. These drawings are approved. 

Claim Rejections • 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima (US PAT No. 3,999,081) in view of Kumar (US PAT No. 5,426,383). 

Regarding claim 2, Figs. 1a-1f, 3a1 - 3f1 and 5a - 5c teaches a single-rail multi- 
gate domino logic circuit (Figs. 1a-1f, 3a1-3f1 connected in series according to Figs. 5a 
- 5c; col. 2, lines 28-30) driven by a multi-phase clock (01, <t>2, d>3) comprising: a first 
dynamic logic gate (Fig. 1d or Fig. 3a1) having an evaluate clock logic circuit (70 in Fig. 
1d, 20 and 54 in Fig. 3a1) comprising at least p- channel first and second transistors 
(71,72 in Fig. 1d, 20 and 54 in Fig. 3a1) respectively driven by separate phases of the 
multi-phase clock, but does not teach the first and second transistors being n-type MOS 
FETs. 

However, Fig. 10A and Fig. 10C of Kumar teaches a PMOS (25 in Fig. 10A) is 
replaced with NMOS (53 and 56 in Fig. 10C) using an inverter for the purpose of 
providing faster speed (col. 7, line 56+). 
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Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to replace a PMOS of Nakajima with a NMOS and 
an inverter of Kumar or vice versa for the purpose of variation in speed. It is also further 
noted that as a matter of engineering choice, it is well known in the art that a NMOS 
with the equivalent channel size as a PMOS provides higher driving current, so that it 
switches faster while a PMOS provides lesser threshold voltage. 

Regarding claim 3, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 2 wherein the first and second transistors are connected to perform 
any one of: a logical OR-function of a current clock phase and a next clock phase (when 
both of 01 & 02 are low, the output is low in Fig. 1d); a logical AND-function of a current 
clock phase and a previous clock phase. 

Regarding claim 4, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 2 wherein the dynamic logic stage further comprises a precharge 
clock logic circuit (53 in Fig. 3a1) having at least first and second n-channel transistors 
(51 & 52) driven by respective separate phases of the multi-phase clock signals (01, 
02), but does not teach the first and second transistors being p-type MOS FETs. 

However, Fig. 10A and Fig. 10C of Kumar teaches a PMOS (25 in Fig. 10A) is 
replaced with NMOS (53 and 56 in Fig. 10C) using an inverter for the purpose of 
providing faster speed (col. 7, line 56+). 
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Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to replace an NMOS of Nakajima with PMOS 
using an inverter of Kumar for the purpose of variation in operating speed. It is also 
further noted that as a matter of engineering choice, it is well known in the art that a 
NMOS with the equivalent channel size as a PMOS provides higher driving current, so 
that it switches faster while a PMOS provides lesser threshold voltage. 

Regarding claim 5, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 2 wherein the first dynamic logic gate comprises any one of: an 
input complemented logic gate (Fig. 3a1 is a standard dynamic logic inverter); a non- 
monotonic logic gate; and a standard dynamic logic gate. 

Regarding claim 6, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 5, further comprising a plurality of logic phases connected in series, 
each logic phase comprising a respective first logic stage (Figs. 1a-1f, 3a1-3f1 
connected in series according to Figs. 5a - 5c; col. 2, lines 28-30, e.g. Fig. 3a1 may be 
coupled to any of Fig. 3b 1 - 3f1) . 

Regarding claim 7, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 6, wherein at least one logic phase further comprises a second logic 
gate connected in series with the respective first dynamic logic stage (Figs. 1a-1f, 3a1- 
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3f1 connected in series according to Figs. 5a - 5c; col. 2, lines 28-30, e.g. Fig. 3a1 may 
be coupled to any of Fig. 3b1 - 3f1). 

Regarding claim 8, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 7, wherein the second logic gate comprises either one of: a static 
logic gate; and a standard dynamic logic gate (Figs. 3b1 - 3f1 are a standard dynamic 
logic gate). 

Regarding claim 9, Figs. 1a-1f, 3a1 - 3f1 and 5a - 5c teaches a single-rail domino 
circuit (Figs. 1a-1f, 3a1-3f1) driven in accordance with a multi-phase clock (01, 02, 
03), comprising: a plurality of logic phases connected in series (Figs. 1a-1f, 3a1-3f1 
connected in series according to Figs. 5a - 5c; col. 7, lines 60-65), each logic phase 
being respectively associated with a current clock phase (01, 02, 03), and comprising 
at least one dynamic logic gate (Figs. 1a-1f, 3a1-3f1 are dynamic logic gate); a 
respective evaluate clock logic circuit ( 70 in Fig. 1d, 60 in Fig. 1b) connected to control 
an evaluate cycle of each logic phase, the evaluate clock logic circuit comprising 
respective first and second p-channel transistors respectively connected to receive one 
of a current clock phase (01 in Fig. 1d, 03 in Fig. 1b) and an adjacent clock phase (02 
in Fig. 1d, 01 in Fig. 1b), such that overlap between a precharge cycle of a first logic 
phase and an evaluation cycle of an adjacent logic phase is prevented (Fig. 4), but does 
not teach the first and second transistors being n-type MOS FETs. 
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However, Fig. 10A and Fig. 10C of Kumar teaches a PMOS (25 in Fig. 10A) is 
replaced with NMOS (53 and 56 in Fig. 10C) using an inverter for the purpose of 
providing faster speed (col. 7, line 56+). 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to replace a PMOS of Nakajima with a NMOS and 
an inverter of Kumar or vice versa for the purpose of variation in speed. It is also further 
noted that as a matter of engineering choice, it is well known in the art that a NMOS 
with the equivalent channel size as a PMOS provides higher driving current, so that it 
switches faster while a PMOS provides lesser threshold voltage. 

Regarding claim 10, Nakajima in view of Kumar teaches a single-rail domino 
circuit as claimed in claim 9, wherein a first dynamic logic gate lies on a boundary 
between its respective logic phase and a previous logic phase (Figs. 1a-1f, 3a1-3f1 
connected in series according to Figs. 5a - 5c; col. 2, lines 28-30, e.g. Fig. 3a1 may be 
coupled to any of Fig. 3b1 - 3f1), and comprises any one of: an input complemented 
logic gate (Fig. 3a1 is a complementary, i.e. inverter dynamic logic gate); a non- 
monotonic logic gate; and a standard dynamic logic gate. 

Regarding claim 11, Nakajima in view of Kumar teaches a single-rail domino 
circuit as claimed in claim 10 wherein the first dynamic logic gate is connected in series 
with a second logic gate (Figs. 1a-1f, 3a1-3f1 connected in series according to Figs. 5a 
- 5c; col. 2, lines 28-30, e.g. Fig. 3a1 may be coupled to any of Fig. 3b1 - 3f1) within the 
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same logic phase (01, 02, 03 in Fig. 4), the second logic gate comprising either one of: 
a static logic gate; and a standard dynamic logic gate (Fig. 3a1 is a complementary, i.e. 
inverter dynamic logic gate). 

Regarding claim 12, Nakajima in view of Kumar teaches a single-rail domino 
circuit as claimed in claim 9, wherein the first and second n-channel transistors are 
connected to perform any one of: a logical OR-function of the respective current clock 
phase and a next clock phase (60 in Fig. 1b performs a logic OR function of <D1, 03); a 
logical AND-function of the respective current clock phase and a previous clock phase. 

Regarding claim 13, Figs. 1a-1f, 3a1 - 3f1 and 5a - 5c teaches a single-rail 
domino circuit (Figs. 1a-1f, 3a1-3f1) driven in accordance with a multi-phase clock (01, 
02, 03), comprising: a first dynamic logic stage (Fig. 3a1) comprising a precharge clock 
logic circuit (53) comprising at least one n-mosfet transistor (51 , 52) respectively driven 
by a separate phase of the multi-phase clock (01, 02) and a second dynamic logic 
stage (Fig. 3d1) comprising an evaluate clock logic circuit (70) comprising at least one 
p-mosfet transistor (71 ,72) respectively driven by a separate phase of the multi-phase 
clock (01, 02 ), but does not teach the precharge clock logic circuit comprising at least 
one p-mosfet transistor and the evaluate clock logic circuit comprising at least one n- 
mosfet transistor. 
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However, Fig. 10A and Fig. 10C of Kumar teaches a PMOS (25 in Fig. 10A) is 
replaced with NMOS (53 and 56 in Fig. 10C) using an inverter for the purpose of 
providing faster speed (col. 7, line 56+). 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to replace a PMOS of Nakajima with a NMOS and 
an inverter of Kumar or vice versa for the purpose of variation in speed. It is also further 
noted that as a matter of engineering choice, it is well known in the art that a NMOS 
with the equivalent channel size as a PMOS provides higher driving current, so that it 
switches faster while a PMOS provides lesser threshold voltage. 

Regarding claim 14, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 13 wherein the first dynamic logic stage comprises two p-mosfet 
transistors (20, 54 in Fig. 3a1) driven by separate phases of the multi-phase clock (<D1, 
03). 

Regarding claim 15, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 13 wherein the second dynamic logic stage comprises two n-mosfet 
transistors (22, 73 in Fig. 3d1) driven by separate phases of the multi-phase clock (01, 
02). 

Regarding claim 16, Nakajima in view of Kumar teaches the domino logic circuit 
as claimed in claim 13 wherein the first dynamic logic stage performs any one of an OR- 
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precharge function and a domino-precharge function (53 in Fig. 3a1 performs a domino- 
precharge function); and the second dynamic logic stage performs any one of an AND- 
evaluation function; an OR-evaluation function; and a domino-evaluate function (70 
performs a domino evaluation function). 

Allowable Subject Matter 

Claims 17-20 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Although Nakajima teaches a clock-controlled gate circuit and Kumar teaches 
replacement of PMOS and NMOS, one of ordinary skill in the art would not have been 
motivated to modify the teaching of Nakajima and/or Kumar to further includes, among 
other things, the specific of dynamic gates directly coupled back-to-back at cell 
boundaries without intervening state gate where the dynamic logic gate performs a 
dynamic cascaded OR-precharge/domino evaluation function (claim 17) and a dynamic 
cascaded AND-evaluate function (claim 18), a secondary precharge network comprising 
at least one p-mosfet transistor driven (claim 19), and a secondary precharge network 
comprising two p-mosfet transistors (claim 20). 

Response to Arguments 

Applicant's arguments filed 1 1-30-2005 have been fully considered but they are 
not persuasive. 
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Applicant argues that Nakajima in view of Kumar teaches away from the instant 
invention since none of the circuits claimed includes an inverter. In response to 
applicant's argument that there is no suggestion to combine the references, the 
examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is 
some teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. 
See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 
F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, Kumar reference teaches the 
replacement of PMOS with the NMOS or NMOS with PMOS where an inverter is used 
to convert the PMOS to NMOS or NMOS to PMOS for the purpose of providing speed 
variations (col. 7, line 56+). It is also further noted by the examiner that as a matter of 
engineering choice, it is well known in the art that a NMOS with the equivalent channel 
size as a PMOS provides higher driving current, so that it switches faster while a PMOS 
provides lesser threshold voltage. Applicant further argues that the purpose of using 
PMOS devices which is not addressed by Nakajima or Kumar. However, the examiner 
notes that applicant's arguments fail to comply with 37 CFR 1.111(b) because they 
amount to a general allegation that the claims define a patentable invention without 
specifically pointing out how the language of the claims patentably distinguishes them 
from the references. 

Conclusion 



Application/Control Number: 10/730,002 Page 1 1 

Art Unit: 2819 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James Cho whose telephone number is 571-272-1802. 
The examiner can normally be reached on Monday-Thursday 5:30 AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rexford Barnie can be reached on 571-272-7492. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




-dames H. Cho 
Primary Examiner 
Art Unit 2819 
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